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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-7 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. In claim 1, line 8, the term "enhancement reaction" is vague and indefinite. The 
specification does not provide a clear definition for the term and one of ordinary skill in 
the art at the time of the invention would not know what type of reaction is being 
claimed. 



4. Claim 7 is vague and indefinite because it is not clear how the term "plurality of 
targets" further limits the parent claim (claim 1 ). The parent claim recites the phrase 
"detecting a target" (line 1), which indicates that only one target is detected. Since the 
instant claim refers to a plurality targets, it is not clear how a plurality of targets further 
limits a single target. 
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5. In claim 1 1 , the term "integrated storage means" is vague and indefinite. The 
specification does not provide a definition for the term and it is unclear whether the term 
refers to an electronic storage element, a physical storage element, a chemical storage 
element, or another type of storage element. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 8-1 1 and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Eggers et al (US 5,670,322). 

Eggers et al reference teaches an array of test sites 14 (i.e. plurality of features), 
each test site comprising a well 20 in an insulating layer 22 (i.e. pad or resistive 
material) with first and second plates 24a-b formed on two sides of the well to serve as 
a localized electrode pair, a probe 26 attached to the bottom of the well (i.e. probe 
disposed between first and second electrode), and detection circuitry 16 on-chip that 
addresses each test site (i.e. integrated addressing circuitry allows interrogation of 
features). See column 3, line 63 to column 4, line 53; and Figures 1 and 2a-b. 
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With regards to claim 10, Eggers et al teach recognition circuitry 18 (i.e. 
measurement circuitry) connected to the detection circuitry 16. See column 3, lines 63- 
66 and Figure 1 . 

With regards to claim 1 1 , Eggers et al teach that other circuitry for processing 
information may be provided (i.e. integrated storage means). See column 4, lines 31- 
33. 

With regards to claims 13-14, Eggers et al teach that different probes are used in 
test sites 14 for simultaneous detection of a plurality of different targets (i.e. each of 
plurality of different features comprises a different probe), wherein the probes are 
oligonucleotides (i.e. polynucleotides). See column 4, lines 7-1 1 . 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under'35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 
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3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park et al (Science, 2002) in light of Fluke Corporation (Fluke Model 187 & 189 
True RMS Multimeter Users Manual, 2000), and in view of Eggers et al (US 5,891,630). 

Park et al reference teaches the electrical detection of DNA by detecting binding 
between a capture oligonucleotide strand located in the gap between two fixed 
microelectrodes and a longer target oligonucleotide in solution (i.e. contacting feature 
with sample; probe disposed between first and second electrode; polynucleotide). See 
page 1503, middle column, 2 nd paragraph to right column, 1 st paragraph. Park et al also 
teach an array of 4 electrode pairs with a different oligonucleotide capture strand in the 
electrode gap (i.e. microarray with a plurality of features; plurality of targets are 
detected). See page 1503, right column, 3 rd paragraph to page 1504, left column, 1 st 
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paragraph. In addition, Park et al teach the step of increasing the sensitivity of the 
device by exposing the active component of the device to a solution of Ag(l) and 
hydroquinone (i.e. applying an enhancement reaction to feature). See page 1503, right 
column, 2 nd paragraph. Park et al further teach capacitance or conductivity 
measurements to determine the number of target molecules that fill the gap (i.e. 
analyzing the results to detect the target). See page 1503, right column, 2 nd paragraph. 
Furthermore, Park et al teach measuring the resistance value across the gaps with a 
Fluke 189 multimeter (i.e. select one of the plurality of features to be interrogated; 
measuring the observable property at the selected feature). See page 1504, left 
column, 3 rd paragraph to middle column, 1 st paragraph. Since the Fluke 189 multimeter 
can only perform one measurement at a time, the detection of the 4-electrode pair array 
necessarily requires sequential detection, which indicates that the electrode pairs are 
selectively interrogated (i.e. repeating steps (c) and (d) to selectively interrogate each of 
the plurality of features). See Fluke Corporation, pages 2-4, 2-17, 3-6, and 3-7. 

However, Park et al fail to teach that the substrate comprises integrated 
addressing circuitry in operable relation to each of the plurality of features and also fail 
to teach the step of providing a signal to the addressing circuitry to select one of the 
plurality of features to be interrogated. 

Eggers et al reference teaches detection circuitry 16 on-chip, wherein a varying 
signal of frequency can be applied to each site, in order to enable fast detection of 
hybridization for large DNA probe arrays. See column 4, lines 16-18; column 7, lines 
30-32 and lines 44-46; and Figure 1. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method and apparatus of Park et al with detection circuitry 16 
on-chip, as taught by Eggers et al, in order to enable fast detection of hybridization for 
large DNA probe arrays. The detection circuitry of Eggers et al therefore provides an 
advantage over the multimeter of Park et al since the detection circuitry is able to 
interrogate a large number of electrode pairs in a short amount of time, whereas the 
handheld multimeter of Park et al would require a large amount of time to test each 
electrode pair in a large array. In addition, one of ordinary skill in the art at the time of 
the invention would have had reasonable expectation of success in including the 
detection circuitry of Eggers et al, in the apparatus of Park et al, since Park et al teach 
dual electrodes to detect hybridization in an array, and the detection circuitry of Eggers 
et al is connected to a plurality of electrode pairs that also detect hybridization. 

With regards to claims 3-5, Park et al teach that the target oligonucleotide is 
attached to Au nanoparticles at one end (i.e. gold nanoparticle label) and that Ag(l) and 
hydroquinone is added after the binding of target and capture oligonucleotides (i.e. 
attaching a label to target prior to applying the enhancement reaction; deposits metal). 
See page 1503, right column, 1 st paragraph; and Figure 1 and caption. 

5. Claim 6 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Park et al 
(Science, 2002) in light of Fluke Corporation (Fluke Model 187 & 189 True RMS 
Multimeter Users Manual, 2000), and in view of Eggers et al (US 5,891,630) as applied 
to claims 1 , 3, and 6 above, and further in view of Cheung (US 5,132,242). 
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Park et al and Eggers et al references have been disclosed above, but fail to 
teach that the label is attached to the target via a biotin-avidin conjugate binding pair. 

Cheung reference teaches conjugation of DNA to microspheres using avidin and 
biotin, in order to take advantage of the strong non-covalent interaction between avidin 
and biotin. See column 10, lines 46-53. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Park et al and Eggers et al with conjugation of DNA to 
microspheres using avidin and biotin, as taught by Cheung, in order to take advantage 
of the strong non-covalent interaction between avidin and biotin. The avidin-biotin 
conjugation to connect DNA to microspheres, as taught by Cheung, provides an 
advantage over the oligonucleotide-modified particles of Park et al and Eggers et al, 
since the avidin-biotin conjugation provides a strong interaction that would not allow 
dissociation of the microspheres from the bound targets and result in false negatives. 
One of ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including the avidin and biotin binding pairs, as taught by 
Cheung, in the method of Park et al and Eggers et al, since Park et al and Eggers et al 
teach particles bound to nucleic acids, and the avidin and biotin binding pairs of Cheung 
are able to conjugate microspheres, a type of particle, to nucleic acids. 

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eggers 
et al (US 5,891 ,630) in view of Mallet et al (US 6,660,533 B2). 
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Eggers et al reference has been disclosed above, but fails to teach that the pad 
of resistive material is metal oxide. 

Mallet et al reference teaches metal oxides surfaces, in order to provide an 
immobilization that is engenders very good signal to background noise ratios, and 
stable immobilization. See column 2, lines 45-53. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Eggers et al with metal oxides surfaces, as taught 
by Mallet et al, in order to provide an immobilization that is engenders very good signal 
to background noise ratios, and stable immobilization. By providing good signal to 
background noise ratios, the binding of Eggers et al would be more accurately detected. 
In addition, one of ordinary skill in the art at the time of the invention would have had 
reasonable expectation of success in including the metal oxide surfaces of Mallet et al, 
in the apparatus of Eggers et al, since Eggers et al teach biomolecule immobilization 
onto surfaces, and the metal oxide of Mallet et al is one type of surface that can 
immobilize biomolecules. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eggers 
et al (US 5,891,630) in view of Sandstrom (US 6,545,758 B1). 

Eggers et al reference has been disclosed above, but fails to teach at least one 
reference feature in operable relation to the addressing circuitry. 

Sandstrom reference teaches control sites on a microarray, in order to compare 
experimental probe sites to a reference or purposefully mismatched site for eliminating 
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signal from background signal and nonspecific hybridization. See column 4, line 61 to 
column 5, line 17. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Eggers et al with control sites on a microarray, as 
taught by Sandstrom, in order to compare experimental probe sites to a reference or 
purposefully mismatched site for eliminating signal from background signal and 
nonspecific hybridization. The control sites of Sandstrom therefore provide the 
advantage of determining accurate detection in the binding sites of Eggers et al. In 
addition, one of ordinary skill in the art at the time of the invention would have had 
reasonable expectation of success in including control sites, as taught by Sandstrom, in 
the apparatus of Eggers et al, since Eggers et al teach an array of binding sites, and the 
control sites of Sandstrom can also be placed in an array of binding sites. 



Double Patenting 



8. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude' 1 granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogei 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
41 8 F.2d 528, 1 63 USPQ 644 (CCPA 1 969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 
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Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

9. Claims 1 -1 5 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-31 of 
copending Application No. 10/676,957 in view of Park et al (Science, 2002) and Eggers 
etal (US 5,891 ,630). 

Claims 1-15 of the instant application recite an apparatus and method of 
contacting a microarray with a sample, the microarray comprising a plurality of features 
disposed on a substrate, each feature comprising a probe in between a first and second 
electrode disposed on the substrate, the substrate comprising integrated addressing 
circuitry in operable relation to each of the plurality of features, applying an 
enhancement reaction to the plurality of features to result in a change in an observable 
property of at least one of the plurality of features, providing a signal to the addressing 
circuitry to select one of the plurality of features to be interrogated, measuring the 
observable property at the selected feature, repeating steps (c) and (d) to selectively 
interrogate each of the plurality of features, and analyzing the results obtained from step 
(d) to detect the target. 

Claims 1-31 of the copending application teach an apparatus and method of 
contacting an array of devices with a sample, each device comprising a plurality of 
electrodes adjacent a pad of resistive material and approve supported on the pad of 
resistive material, applying an enhancement reaction to the results of (a) to result in a 
change in an observable property of each of a subset of the devices on the array of 



Application/Control Number: 10/676,707 Page 12 

Art Unit: 1641 

devise, measuring the observable property at each of the subset of devices using at 
least one o said plurality of electrodes of each device of the subset, and evaluating the 
results of (c) to analyze the sample for the plurality of targets. 

However, claims 1-31 of the copending application fail to teach that the probe is 
in between a first and second electrode, the substrate comprises integrated addressing 
circuitry, providing a signal to the addressing circuitry to select one of the plurality of 
features to be interrogated, measuring the observable property at the selected feature, 
and repeating steps (c) and (d) to selectively interrogate each of the plurality of features. 

Park et al reference teaches a capture oligonucleotide strand located in the gap 
between two fixed microelectrodes for detecting a target oligonucleotide (i.e. probe in 
between a first and second electrode), wherein the detection is performed on a 4- 
electrode pair array using a multimeter (i.e. select one of the plurality of features to be 
interrogated; measuring the observable property; repeating steps (c) and (d) to 
interrogate each of the plurality of features), in order to perform DNA detection without 
requiring additional reagents that current systems require. See page 1503, left column, 
1 st paragraph; page 1504, left column, 3 rd paragraph to middle column, 1 st paragraph; 
and Figure 1 and caption. 

Eggers et al reference teaches detection circuitry 16 on-chip, wherein a varying 
signal of frequency can be applied to each site, in order to enable fast detection of 
hybridization for large DNA probe arrays. See column 4, lines 16-18; column 7, lines 
30-32 and lines 44-46; and Figure 1 . 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method and apparatus of claims 1-31 of the copending 
application with a capture oligonucleotide strand located in the gap between two fixed 
microelectrodes for detecting a target oligonucleotide (i.e. probe in between a first and 
second electrode), wherein the detection is performed on a 4-electrode pair array using 
a multimeter (i.e. select one of the plurality of features to be interrogated; measuring the 
observable property; repeating steps (c) and (d) to interrogate each of the plurality of 
features), as taught by Park et al, in order to perform DNA detection without requiring 
additional reagents that current systems require, and with detection circuitry 16 on-chip, 
wherein a varying signal of frequency can be applied to each site, as taught by Eggers 
et al, in order to enable fast detection of hybridization for large DNA probe arrays. The 
dual electrodes of Park et al and the detection circuitry of Eggers et al therefore provide 
the advantages of simpler and faster detection, respectively, of the binding of the 
copending application. One of ordinary skill in the art at the time of the invention would 
have had reasonable expectation of success in including the dual electrodes of Park et 
al and the detection circuitry of Eggers et al, in the copending application, since the 
copending application teach arrays, and the electrodes and circuitry of Park et al and 
Eggers et al, respectively, are applicable to arrays. 

This is a provisional obviousness-type double patenting rejection. 
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Conclusion 



1 0. No claims are allowed. 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon Y. Lum whose telephone number is (571 ) 272- 
2878. The examiner can normally be reached on weekdays from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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